1 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2001159375 A 

(43) Date of publication of application: 12.06.01 



(51) Int CI 



F02M 25/07 
F02D 21/08 
F02D 45/00 



(21) Application number 11342758 

(22) Date of fifing: 02.12.99 



(71) Applicant 

(72) Inventor: 



NISSAN MOTOR CO LTD 
TSUYUKI TAKESHI 



(54) DIAGNOSTIC DEVICE FOR EGR DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To improve both 
diagnostic accuracy and diagnostic frequency. 

SOLUTION: This diagnostic device for an EGR 
device is provided with a device 41 capable of 
controlling the opening of a throttle valve 
regardless of an accelerator pedal. When diagnosis 
authorization conditions are materialized, a 
constant holding means 45 holds the opening of the 
throttle valve constant, and in the constant opening 
held state of the throttle valve, an EGR valve 
adjusting means 46 changes the opening of an EGR 
valve by a predetermined opening degree. A 
measuring means 47 measures the change of 
intake pipe pressure caused by the opening change 
of the EGR valve, and on the basis of the change of 
intake pipe pressure, a judging means 48 judges 
whether there is a failure in the EGR valve or an 
EGR valve control device 41. 
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PROBLEM TO BE SOLVED: To improve both diagnostic accuracy and 
diagnostic frequency. 

SOLUTION: This diagnostic device for an EGR device is provided with a 
device 41 capable of controlling the opening of a throttle valve regardless 
of an accelerator pedal. When diagnosis authorization conditions are 
materialized, a constant holding means 45 holds the opening of the throttle 
valve constant and in the constant opening held state of the throttle valve, 
an EGR valve adjusting means 46 changes the opening of an EGR valve by 
a predetermined opening degree. A measuring means 47 measures the 
change of intake pipe pressure caused by the opening change of the EGR 
valve, and on the basis of the change of intake pipe pressure, a judging 
means 48 judges whether there is a failure in the EGR valve or an EGR 
valve control device 41. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Diagnostic equipment of EGR equipment characterized by providing the following. Regardless of an 
accelerator pedal, it is controllable equipment about opening of a throttle valve. It is controllable equipment about 
opening of an EGR valve. A means to detect pressure-of-induction-pipe force A means to judge whether diagnostic 
authorization conditions were satisfied, and a means to hold opening of said throttle valve uniformly from this judgment 
result at the time of formation of diagnostic authorization conditions, A means to make it change by opening which was 
able to define opening of said EGR valve beforehand in the state of fixed opening maintenance of this throttle valve, A 
means to measure change of pressure-of-induction-pipe force accompanying change based on said detection means 
whenever [ this EGR valve-opening ], and a means to judge whether said EGR valve or said EGR valve-control 
equipment has failure based on this pressure-of-induction-pipe force change 

[Claim 2] Diagnostic equipment of EGR equipment characterized by providing the following. Regardless of an 
accelerator pedal, it is controllable equipment about opening of a throttle valve. It is controllable equipment about 
opening of an EGR valve. A means to detect pressure-of-induction-pipe force A means to judge whether diagnostic 
authorization conditions were satisfied, and a means to calculate a pressure-of-induction-pipe force equivalent value 
from this judgment result at the time of formation of diagnostic authorization conditions, A means to direct that this 
calculated pressure-of-induction-pipe force equivalent value is held to said throttle- valve control unit, A means to make 
it change by opening which was able to define opening of said EGR valve beforehand in the state of fixed maintenance 
of this pressure-of-induction-pipe force equivalent value, A means to measure change of pressure-of-induction-pipe 
force accompanying change based on said detection means whenever [ this EGR valve-opening ], and a means to judge 
whether said EGR valve or said EGR valve-control equipment has failure based on this pressure-of-induction-pipe force 
change 

[Claim 3] Diagnostic equipment of EGR equipment according to claim 1 characterized by waiting until the condition 
that said diagnostic authorization conditions were satisfied carries out predetermined time progress, and holding opening 
of said throttle valve uniformly. 

[Claim 4] Diagnostic equipment of EGR equipment according to claim 2 characterized by waiting until the condition 
that said diagnostic authorization conditions were satisfied carries out predetermined time progress, and calculating said 
pressure-of-induction-pipe force equivalent value. 

[Claim 5] Diagnostic equipment of EGR equipment according to claim 3 or 4 characterized by the condition that had a 
means to detect accelerator opening and said diagnostic authorization conditions were satisfied stopping a diagnosis if a 
difference of accelerator opening in front of this predetermined time and this accelerator opening is over a 
predetermined value when [ said ] predetermined time progress is carried out. 

[Claim 6] At the time of formation of said diagnostic authorization conditions, it is the diagnostic equipment of EGR 
equipment according to claim 1 or 2 characterized by being the case where variation becomes below a predetermined 
value per predetermined time of accelerator opening, and an engine speed and throttle- valve opening are in a 
predetermined range. 

[Claim 7] At the time of formation of said diagnostic authorization conditions, it is the diagnostic equipment of EGR 
equipment according to claim 1 or 2 characterized by being the case where variation serves as zero per predetermined 
time of accelerator opening, and an engine speed and throttle- valve opening are in a predetermined range. 
[Claim 8] At the time of formation of said diagnostic authorization conditions, it is the diagnostic equipment of EGR 
equipment according to claim 1 or 2 characterized by being the case where variation becomes below a predetermined 
value per predetermined time of accelerator opening, and an engine speed, throttle- valve opening, and the vehicle speed 
are in a predetermined range. 

[Claim 9] At the time of formation of said diagnostic authorization conditions, it is the diagnostic equipment of EGR 
http://ww4.ipdl.jpo.go.jp/cgi-^ 2/5/2004 
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equipment according to claim 1 or 2 characterized by being the case where variation serves as zero per predetermined 
time of accelerator opening, and an engine speed, throttle-valve opening, and the vehicle speed are in a predetermined 
range. 

[Claim 10] Diagnostic equipment of EGR equipment according to claim 1 characterized by performing a front 
diagnosis, and performing a failure judging which changes said throttle valve into a fixed opening maintenance 
condition when judged with said EGR valve or said EGR valve-control equipment having failure by front [ this ] 
diagnosis. 

[Claim 11] Diagnostic equipment of EGR equipment according to claim 2 characterized by performing a front 
diagnosis, and performing a failure judging which changes said pressure-of-induction-pipe force equivalent value into a 
fixed maintenance condition when judged with said EGR valve or said EGR valve-control equipment having failure by 
front [ this ] diagnosis. 

[Claim 12] Diagnostic equipment of EGR equipment according to claim 1 characterized by performing a failure judging 
which changes said throttle valve compulsorily into a fixed opening maintenance condition when said diagnostic 
authorization conditions are not satisfied beyond predetermined time. 

[Claim 13] Diagnostic equipment of EGR equipment according to claim 2 characterized by performing a failure judging 
which changes said pressure-of-induction-pipe force equivalent value into a fixed maintenance condition compulsorily 
when said diagnostic authorization conditions are not satisfied beyond predetermined time. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the diagnostic equipment of EGR equipment 

(exhaust air ring current equipment). 

[0002] 

[Description of the Prior Art] The pressure-of-induction-pipe force (only henceforth the "pressure-of-induction-pipe 
force") of a throttle- valve lower stream of a river is measured in the condition of having closed the condition of opening 
the EGR path, and the EGR path, respectively, and there are some which perform troubleshooting of EGR equipment 
based on these both differential pressure (refer to JP,8-82253,A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since it is required for an engine condition to be in a fixed 
condition while the pressure-of-induction-pipe force changes, in order to raise the precision of a diagnosis, it is possible 
to start activation of a diagnosis that the conditions for performing a diagnosis are satisfied when throttle- valve opening 
becomes fixed. 

[0004] However, since it is rare for throttle- valve opening to become fixed even if it performs the usual operation, when 
an accelerator pedal and a throttle valve interlock mechanically, there will almost be no opportunity to diagnose. Then, 
when an accelerator pedal and a throttle valve interlock mechanically, in order to increase the opportunity of a 
diagnosis, a motion of a certain amount of throttle valve must be permitted, and a diagnostic execution condition must 
be defined. If it becomes so, the pressure-of-induction-pipe force will change by permission change of throttle- valve 
opening, and accuracy will fall that much. 

[0005] Then, in case this invention is equipped with controllable equipment for the opening of a throttle valve regardless 
of an accelerator pedal, fixes throttle- valve opening, or calculates a pressure-of-induction-pipe force equivalent value at 
the time of diagnostic initiation, in case it performs a diagnosis, and it performs a diagnosis, it aims at raising both 
accuracy and diagnostic frequency by controlling throttle- valve opening so that the pressure-of-induction-pipe force 
equivalent value at the time of this calculated diagnostic initiation is maintained. 
[0006] 

[Means for Solving the Problem] As shown in drawing 12 , the 1st invention opening of a throttle valve regardless of an 
accelerator pedal Controllable equipment 41, A means 43 to detect controllable equipment 42 and pressure-of- 
induction-pipe force for opening of an EGR valve, A means 44 to judge whether diagnostic authorization conditions 
were satisfied, and a means 45 to hold opening of said throttle valve uniformly from this judgment result at the time of 
formation of diagnostic authorization conditions, A means 46 to make it change by opening which was able to define 
opening of said EGR valve beforehand in the state of fixed opening maintenance of this throttle valve, It has a means 47 
to measure change of pressure-of-induction-pipe force accompanying change based on said detection means 43 
whenever [ this EGR valve-opening ], and a means 48 to judge whether said EGR valve or said EGR valve-control 
equipment 41 has failure based on this pressure-of-induction-pipe force change. 

[0007] As shown in drawing 13 , the 2nd invention opening of a throttle valve regardless of an accelerator pedal 
Controllable equipment 41, A means 43 to detect controllable equipment 42 and pressure-of-induction-pipe force for 
opening of an EGR valve, A means 44 to judge whether diagnostic authorization conditions were satisfied, and a means 
51 to calculate a pressure-of-induction-pipe force equivalent value from this judgment result at the time of formation of 
diagnostic authorization conditions, A means 52 to direct that this calculated pressure-of-induction-pipe force equivalent 
value is held to said throttle- valve control unit 41 , A means 46 to make it change by opening which was able to define 
opening of said EGR valve beforehand in the state of fixed maintenance of this pressure-of-induction-pipe force 
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equivalent value, It has a means 47 to measure change of pressure-of-induction-pipe force accompanying change based 
on said detection means 43 whenever [ this EGR valve-opening ], and a means 48 to judge whether said EGR valve or 
said EGR valve-control equipment 41 has failure based on this pressure-of-induction-pipe force change. 
[0008] In the 3rd invention, it waits until the condition that said diagnostic authorization conditions were satisfied in the 
1st invention passes predetermined time Tl, and opening of said throttle valve is held uniformly. 
[0009] In the 4th invention, it waits until the condition that said diagnostic authorization conditions were satisfied in the 
2nd invention passes predetermined time Tl, and said pressure-of-induction-pipe force equivalent value is calculated. 
[0010] When [ said ] predetermined time Tl passes, the condition that said diagnostic authorization conditions were 
satisfied in the 3rd or 4th invention will stop a diagnosis by the 5th invention, if a difference of accelerator opening in 
front of this predetermined time Tl and this accelerator opening is over a predetermined value. 
[001 1] In the 6th invention, it is the case where variation becomes below a predetermined value per predetermined time 
of accelerator opening (for example, per operation period), and the time of formation of said diagnostic authorization 
conditions has an engine speed and throttle-valve opening in a predetermined range in the 1st or 2nd invention. 
[0012] In the 7th invention, it is the case where variation serves as zero per predetermined time of accelerator opening 
(for example, per operation period), and the time of formation of said diagnostic authorization conditions has an engine 
speed and throttle- valve opening in a predetermined range in the 1st or 2nd invention. 

[0013] In the 8th invention, it is the case where variation becomes below a predetermined value per predetermined time 
of accelerator opening (for example, per operation period), and the time of formation of said diagnostic authorization 
conditions has an engine speed, throttle- valve opening, and the vehicle speed in a predetermined range in the 1st or 2nd 
invention. 

[0014] In the 9th invention, it is the case where variation serves as zero per predetermined time of accelerator opening 
(for example, per operation period), and the time of formation of said diagnostic authorization conditions has an engine 
speed, throttle- valve opening, and the vehicle speed in a predetermined range in the 1st or 2nd invention. 
[0015] In the 10th invention, a front diagnosis is performed in the 1st invention, and when judged with said EGR valve 
or said EGR valve-control equipment 41 having failure by front [ this ] diagnosis, a failure judging which changes said 
throttle valve into a fixed opening maintenance condition is performed. 

[0016] In the 1 1th invention, a front diagnosis is performed in the 2nd invention, and when judged with said EGR valve 
or said EGR valve-control equipment 41 having failure by front [ this ] diagnosis, a failure judging which changes said 
pressure-of-induction-pipe force equivalent value into a fixed maintenance condition is performed. 
[0017] In the 12th invention, when said diagnostic authorization conditions are not satisfied beyond predetermined time 
in the 1st invention, a failure judging which changes said throttle valve compulsorily into a fixed opening maintenance 
condition is performed. 

[0018] In the 13th invention, when said diagnostic authorization conditions are not satisfied beyond predetermined time 
in the 2nd invention, a failure judging which changes said pressure-of-induction-pipe force equivalent value into a fixed 
maintenance condition compulsorily is performed. 
[0019] 

[Effect of the Invention] Since it becomes possible to face diagnosing and to keep throttle- valve opening constant 
regardless of an accelerator pedal according to the 1st, 3rd, and 5th invention, effect on a diagnostic parameter (change 
of the pressure-of-induction-pipe force accompanying [ whenever / EGR valve-opening ] change) can be made into the 
minimum, it faces diagnosing and accuracy can be improved as compared with equipment conventionally which does 
not maintain and spread throttle- valve opening on permission width of face. Moreover, since a diagnosis will be 
performed if diagnostic authorization conditions are satisfied during operation of an engine, the opportunity of a 
diagnosis is also secured. 

[0020] Since according to the 2nd, 4th, and 5th invention throttle-valve opening is controlled so that the pressure-of- 
induction-pipe force equivalent value at the time of this diagnostic initiation is maintained even if it calculates a 
pressure-of-induction-pipe force equivalent value at the time of diagnostic initiation and an engine speed changes for a 
while during diagnostic activation, accuracy improves further. 

[0021] Although the precision of a diagnosis will fall by that effect if it diagnoses even in this case since the pressure- 
of-induction-pipe force changes in response to this effect when the time and an engine speed with large variation, 
throttle- valve opening, and the vehicle speed change a lot per predetermined time of accelerator opening According to 
the 6th, 7th, 8th, and 9th invention, the effect of change on pressure-of-induction-pipe force other than change can be 
limited to a small thing whenever [ EGR valve-opening ]. 

[0022] Although some sense of incongruity may arise in operability if the opening of a throttle valve is controlled 
regardless of an accelerator pedal, although it is a reason of a diagnosis the diagnosis (a failure judgment that is, in the 
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10th invention, a throttle valve is changed into a fixed opening maintenance condition — ) which some sense of 
incongruity may produce in operability according to the 10th and 1 1th invention In the 1 1th invention, an opportunity to 
perform the failure judging which changes a pressure-of-induction-pipe force equivalent value into a fixed maintenance 
condition can be reduced. 

[0023] According to the 12th and 13th invention, the opportunity of a diagnosis is surely securable. 
[0024] 

[Embodiment of the Invention] In drawing 1 , the fuel injection valve which 1 faced an engine and 2 directly [ an inlet 
pipe and 3 / an exhaust pipe and 4 ] to a combustion chamber 5, and was prepared, and 6 are throttle-valve control units 
with which an ignition plug and 7 carry out a throttle valve, and 8 carries out electronics control of the opening of this 
throttle valve 7. 

[0025] Since a part of exhaust air from an exhaust pipe 3 is taken out and it flows back to an inlet pipe 2, the EGR path 
3 1 which opens an exhaust pipe 3 and the inlet pipe 2 of the lower stream of a river of a throttle valve 7 for free passage 
is formed, and the EGR valve 33 driven with a step motor (EGR valve-control equipment) 34 is formed in this EGR 
path 31. 

[0026] Each signal from the position signal and reference phase signal for every unit crank angle from the accelerator 
opening (the amount of treading in of an accelerator pedal) from the accelerator sensor 22 and the crank angle sensor 23 
is inputted into a control unit 21 with each signal of the intake air flow from an air flow meter 24, and the cooling water 
temperature from a coolant temperature sensor 25, and controls the fuel injection of a fuel injection valve 4 by the 
control unit 21, and controls the opening of a throttle valve 7 through the throttle control unit 8. In addition, the sensor 
(not shown) which detects real opening is formed in the throttle valve, and the signal from this sensor is fed back to the 
control unit 21. 

[0027] Here, if the outline of the contents of control of fuel injection is explained, in a low load etc., a fuel injection 
valve 4 injects a fuel in the second half of a compression stroke, thereby, it will form a combustible gas mixture in the 
cavity near the ignition plug 6 in near a compression top dead center, will carry out stratification combustion of the fuel 
with ignition by the ignition plug 6, and will perform super-lean combustion to which an air-fuel ratio exceeds 40 as the 
whole. Moreover, in a heavy load region, a fuel is injected by the intake stroke, mixing of a fuel and air is brought 
forward, the whole region of a combustion chamber 5 is filled with homogeneity-gaseous mixture, and homogeneity 
combustion by the gaseous mixture near theoretical air fuel ratio is performed. Furthermore, in the middle load region of 
a stratification combustion zone and a homogeneity combustion zone, although it is deeper than stratification 
combustion as an air-fuel ratio, lean combustion thinner than theoretical air fuel ratio is performed. 
[0028] Thus, at the time of field change over, since the field which is three from which an air-fuel ratio differs greatly as 
a control area exists, throttle- valve opening is changed so that it may be before and after change over and an engine 
speed and an engine torque may be maintained identically. Moreover, throttle- valve opening is changed so that the 
engine torque of the request according to the accelerator opening and the engine speed at that time may be obtained in 
each field. 

[0029] On the other hand, if failure arises to EGR equipments, such as the above-mentioned EGR valve 33 and poor 
actuation of a step motor 34, since exhaust air emission will worsen, in a control unit 21, troubleshooting of EGR 
equipment is performed based on the signal from the sensor 26 which detects the pressure-of-induction-pipe force 
(absolute pressure). 

[0030] The contents of this control performed by the control unit 21 are explained according to the following flow 
charts. 

[0031] First, drawing 2 is forjudging whether it became the conditions which perform a diagnosis, and is performed for 
every (every [ for example, ] 10ms) fixed time amount. 

[0032] A diagnostic experience flag is seen at step 1. Here, 1 time of the count of a diagnosis is a standard at one trip 
(from engine starting to a halt). For this reason, it initializes as diagnostic experience flag =0 at the time of engine 
starting, and future diagnoses are forbidden as diagnostic experience flag =1 to the timing to which the diagnosis was 
performed. Therefore, if the diagnosis is not performed yet after engine starting, since it is diagnostic experience flag 
=0, it progresses to step 2 and diagnostic authorization conditions are seen. 

[0033] It finds whether diagnostic authorization conditions have an engine and vehicles in a steady state. For this 
reason, it has defined according to the individual whether close is in a predetermined range about an engine speed, 
throttle-valve opening, the vehicle speed, etc., respectively. If all the conditions according to individual about an engine 
speed, throttle-valve opening, the vehicle speed, etc. are satisfied (that is,) If close all of an engine speed, throttle-valve 
opening, the vehicle speed, etc. are in a predetermined range, it will be judged as the time of the stationary of an engine 
and vehicles (at that is, the time of formation of diagnostic authorization conditions), and will progress after step 3. 
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[0034] At step 3, the accelerator opening APO is read and step 4 compares the absolute value and predetermined value 
(>=0) of accelerator opening variation deltaAPO from a value (value of 10ms ago) last time. If the absolute value of 
accelerator opening variation deltaAPO from a value is below a predetermined value last time, it will progress to steps 5 
and 6. It is also one of the diagnostic authorization conditions that the absolute value of accelerator opening variation 
deltaAPO from a value is below a predetermined value last time. If in other words the absolute value of accelerator 
opening variation deltaAPO from a value is over the predetermined value last time, it will judge that there is no engine 
in a steady state, and will not be made to progress after step 5. 

[0035] Steps 5 and 6 are portions which judge whether it ran predetermined time, after all the diagnostic authorization 
conditions are satisfied. First, at step 5, a timer is counted up and the timer and predetermined value Tl are compared in 
step 6. A timer is for measuring the elapsed time after all the diagnostic authorization conditions are satisfied. Moreover, 
Tl is a value which defines the time amount (for example, 600ms) from which the condition of an engine and vehicles 
will be in a fixed condition. Therefore, when a timer becomes more than Tl, it is judged that the condition of an engine 
and vehicles changed into the fixed condition. 

[0036] However, it is referred to as diagnostic execution flag =1, in order to progress to step 8 only within the case 
where the difference of the accelerator opening in front of Tl and this accelerator opening is less than a predetermined 
value, from it and to start a diagnosis on the basis of the timing to which it is not that (diagnostic execution flag = 
referred to as 1) which starts a diagnosis only by timer >=T1 being materialized, and timer >=T1 was further 
materialized in step 7. 

[0037] It is because it cannot say that accelerator opening may be changing and not making it progress to step 8 when 
the difference of the accelerator opening in front of Tl and this accelerator opening exceeds a predetermined value here 
has an engine condition in a fixed condition in this case if the accelerator opening variation from last time is carried out 
from the whole period of Tl even if it fulfills conditions each time. 

[0038] When having not, satisfied at least one condition according to individual about an engine speed, throttle- valve 
opening, the vehicle speed, etc. on the other hand, When the absolute value of accelerator opening variation deltaAPO 
from a value exceeds a predetermined value last time, or when the difference of APO in front of Tl and this APO 
exceeds a predetermined value In being in the condition that an engine and vehicles are fixed, therefore having 
diagnosed even at this time Since the pressure-of-induction-pipe force changes by factor different [ whenever / EGR 
valve-opening ] from change and accuracy falls, a timer is cleared, while progressing to steps 9 and 10 and being 
referred to as diagnostic execution flag =0 from steps 2, 4, and 7, in order not to perform a diagnosis. The effect of 
change on pressure-of-induction-pipe force other than change can be limited to a small thing whenever [ EGR valve- 
opening ] by this. 

[0039] The flow chart of drawin g 3 is for calculating aim throttle- valve opening, and is performed for every (every [ for 
example, ] 10ms) fixed time amount independently of drawing 2 . 

[0040] A diagnostic execution flag is seen at step 21. Diagnostic execution flag = it progresses to step 22 at the time of 
0, and it usually calculates the aim throttle-valve opening at the time (except the time of a diagnosis). 
[0041] What [ these ] are usually various about the operation of the aim throttle- valve opening at the time is proposed, 
and there are also many well-known things (for example, refer to Japanese Patent Application No. No. 97350 [ 1 1 to ]). 
Although detailed explanation is omitted since this invention is not [ the operation of the aim throttle-valve opening at 
the time itself] usually directly related, it is the value calculated so that the aim engine torque according to the engine 
speed and accelerator opening at that time may be obtained under this usually corresponding to service condition aim 
[ opening / at the time / aim throttle-valve ] air- fuel ratio simply. Moreover, a part for the supplementary air for idle 
rotational-speed control is also contained in aim throttle- valve opening. 

[0042] On the other hand, it progresses to step 23 at the time of diagnostic execution flag =1, and it maintains the last 
aim throttle- valve opening. That is, when a diagnostic execution flag switches to 1 from 0, it is the timing set to 
diagnostic execution flag =1, and fixes to aim throttle-valve opening just before being set to diagnostic execution flag 
=1. 

[0043] In addition, the signal of aim throttle-valve opening is inputted into the above-mentioned throttle- valve control 
unit 8, and by this, the throttle- valve control unit 8 drives a throttle valve 7 so that real throttle-valve opening may be in 
agreement with aim throttle- valve opening. 

[0044] The flow chart of drawing 4 is for calculating whenever [ aim EGR valve-opening ], and is performed for every 
(every [ for example, ] 10ms) fixed time amount independently of drawing 2 and drawing 3 . 

[0045] A diagnostic execution flag is seen at step 21 . Diagnostic execution flag = it progresses to step 22 at the time of 

0, and it usually calculates whenever [ aim EGR valve-opening / at the time (except the time of a diagnosis) ]. 

[0046] What [ these ] are usually various also about the operation of whenever [ aim EGR valve-opening / at the time ] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_.ejje 



2/5/2004 



Page 5 of 7 

is proposed, and there are also many well-known things (for example, refer to Japanese Patent Application No. No. 
97350 [ 1 1 to ]). Since this invention is not directly related to the operation of whenever [ aim EGR valve-opening / at 
the time of usual / this ] itself, that detailed explanation is omitted. 

[0047] On the other hand, it progresses to step 33 at the time of diagnostic execution flag =1, and it is set to =0 
whenever [ aim EGR valve-opening ]. That is, the EGR valve 33 is made into a closed position. The pressure-of- 
induction-pipe force (absolute pressure) changes with these from a value as shown in drawing 6 , just before being set to 
diagnostic execution flag =1 to the value at the time of an EGR valve close by-pass bulb completely, in addition, the 
thing by which whenever [ EGR valve-opening / at the time of diagnostic activation ] is limited to zero - it is not - a 
predetermined value (middle opening location of the EGR valve 33) - even if - it does not matter. 
[0048] In addition, the signal of whenever [ aim EGR valve-opening ] is inputted into the above-mentioned step motor 
34, and by this, a step motor 34 drives the EGR valve 33 so that whenever [ real EGR valve-opening ] may be in 
agreement with whenever [ aim EGR valve-opening ]. 

[0049] The flow chart of drawin g 5 is for diagnosing, and is performed for every (every [ for example, ] 10ms) fixed 
time amount independently of drawing 2 , drawing 3 , and drawing 4 . 

[0050] A diagnostic execution flag is seen at step 41. Diagnostic execution flag = at step 42, a diagnostic timer is 
counted up at the time of 1 , and it compares this diagnostic timer with the predetermined value T2 in step 43. A 
diagnostic timer is for measuring the elapsed time after being set to diagnostic execution flag =1 . Moreover, the 
predetermined value T2 defines the time amount (stabilization time amount) change of the pressure-of-induction-pipe 
force settles down with close-by-pass-bulb-completely actuation of the above-mentioned EGR valve 33. For this reason, 
if a diagnostic timer becomes more than T2, it will judge that the pressure-of-induction-pipe force stabilized, it will 
progress to step 44, and a diagnosis will be performed. Various things also about this diagnostic activation method are 
well-known. For example, a diagnostic execution flag = a pressure sensor 26 detects the pressure-of-induction-pipe 
force in the timing used as 1, and the pressure-of-induction-pipe force at the time of T2 progress, respectively, and by 
the comparison with both differential pressure deltaP and a decision value, if failure has arisen to EGR equipment when 
differential pressure deltaP is under a decision value, and when differential pressure deltaP is beyond a decision value, it 
will judge with failure having not arisen to EGR equipment. 

[0051] Since the EGR diagnosis at the time of this engine operation by this is ended, it is referred to as diagnostic 
experience flag =1 in step 45. This diagnostic experience flag = the 2nd diagnosis is not performed by it until an engine 
is henceforth suspended by 1 . 

[0052] On the other hand, from step 41, it progresses to step 46 at the time of diagnostic execution flag =0, and it clears 
a diagnostic timer. 

[0053] An operation of this operation gestalt and an effect are explained here. 

[0054] Since it becomes possible to face diagnosing and to keep throttle- valve opening constant regardless of an 
accelerator pedal according to this operation gestalt, effect on a diagnostic parameter (change of the pressure-of- 
induction-pipe force accompanying [ whenever / EGR valve-opening ] change) can be made into the minimum, it faces 
diagnosing and accuracy can be improved as compared with equipment conventionally which does not maintain and 
spread throttle- valve opening on permission width of face. 

[0055] Moreover, since a diagnosis will be performed if the condition that diagnostic authorization conditions were 
satisfied during operation of an engine continues predetermined time Tl, the opportunity of a diagnosis is also secured. 
[0056] The flow chart of drawing 7 and drawin g 10 is the 2nd operation gestalt. 

[0057] If an engine speed changes while the pressure-of-induction-pipe force stabilizes since according to the 1st 
operation gestalt an EGR valve is made into a close by-pass bulb completely where a throttle valve is fixed to fixed 
opening at the time of diagnostic activation, and the pressure-of-induction-pipe force is changed, the above-mentioned 
differential pressure deltaP will change in response to this effect, and accuracy will worsen that much. Then, even if at 
least a few changes, it is made the, as for the 2nd operation gestalt, for an engine speed not to be influenced for it, while 
the pressure-of-induction-pipe force stabilizes. 

[0058] In addition, since diagnostic authorization conditions will become abortive and a diagnosis will be stopped 
noting that an engine condition will be in a fixed condition when an engine speed changes and a predetermined range is 
exceeded while the pressure-of-induction-pipe force stabilizes, an object [ gestalt / 2nd operation ] is the case where an 
engine speed changes by predetermined within the limits which fulfills diagnostic authorization conditions to the last. 
[0059] If it explains from drawing 7 concretely, drawing 7 will be for calculating the pressure-of-induction-pipe force 
equivalent value at the time of diagnostic activation initiation, and will be performed for every (every [ for example, ] 
10ms) fixed time amount. 

[0060] At step 51, the calculated flag of a pressure-of-induction-pipe force equivalent value is seen. Since this flag is set 
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to operation ending flag =1 to the timing which calculated the pressure-of-induction-pipe force equivalent value at the 
time of diagnostic activation initiation so that it may mention later, before it calculates the pressure-of-induction-pipe 
force equivalent value at the time of diagnostic activation initiation, it is operation ending flag =0, and progresses after 
step 52 at this time. 

[0061] The table which reads real throttle- valve opening and an engine speed, among these makes drawin g 8 the 
contents in step 53 from real throttle-valve opening is searched with step 52, and throttle-valve opening area is 
calculated. 

[0062] If the purge valve (valve for introducing the purge gas from a canister into an inlet pipe) is opened at this time, 
the value which added an opened part of a purge valve to this throttle- valve opening area will be calculated as the total 
opening area of an inlet pipe in step 54. a drawing example, since the pressure-of-induction-pipe force changes in 
response to this effect when the purge valve which is not is open, it is that also convert purge valve opening into the 
opening surface integral of an inlet pipe, and it adds at this rate to throttle-valve opening area, and this is for avoiding 
the effect on the pressure-of-induction-pipe force accompanying valve opening of a purge valve. In addition, it cannot 
be overemphasized that a part for the supplementary air for idle rotational-speed control is contained in real throttle- 
valve opening. 

[0063] Thus, by doing the division of the total opening area of the inlet pipe for which it asked by the engine speed in 
step 55, the inlet-pipe total opening area per 1 engine speed is calculated. The inlet-pipe total opening area per this 1 
engine speed has the correlation shown in drawing 9 between pressure-of-induction-pipe force (absolute pressure), 
therefore the inlet-pipe total opening area per 1 engine speed is a pressure-of-induction-pipe force equivalent value. 
[0064] At step 56, a diagnostic execution flag is seen, by the timing set to diagnostic execution flag =1, it progresses to 
step 57 and the inlet-pipe total opening area per above-mentioned 1 engine speed is moved to the pressure-of-induction- 
pipe force equivalent value at the time of diagnostic activation initiation (at that is, the time of diagnostic activation 
initiation). Since the pressure-of-induction-pipe force equivalent value at the time of this diagnostic activation initiation 
uses it by drawing 10 mentioned later, it saves at RAM. 

[0065] In order to end the operation of the pressure-of-induction-pipe force equivalent value at the time of diagnostic 
activation initiation now, it is referred to as operation ending flag =1 at step 58. 

[0066] Although it is always the configuration of calculating the value in the timing which calculates the inlet-pipe total 
opening area per 1 engine speed, and was set to diagnostic execution flag =1 as a pressure-of-induction-pipe force 
equivalent value at the time of diagnostic activation initiation, in drawin g 7 The inlet-pipe total opening area per 1 
engine speed is simply calculated to the timing set to diagnostic execution flag =1, and you may make it calculate this 
value as a pressure-of-induction-pipe force equivalent value at the time of diagnostic activation initiation. 
[0067] Next, drawing 10 replaces drawing 3 of the 1st operation gestalt. 

[0068] Diagnostic execution flag = While being 1, progress to steps 61, 62, and 63, and an engine speed is read. The 
inlet-pipe total opening area according to the engine speed at that time is calculated by carrying out the multiplication of 
this engine speed to the pressure-of-induction-pipe force equivalent value at the time of the diagnostic activation 
initiation saved at RAM (= the inlet-pipe total opening area per 1 engine speed at the time of diagnostic activation 
initiation). Aim throttle-valve opening is calculated by searching the table which makes drawing 1 1 the contents from 
this inlet-pipe total opening area. 

[0069] Thus, with the 2nd operation gestalt, since the pressure-of-induction-pipe force equivalent value at the time of 
diagnostic activation initiation is calculated, and aim throttle- valve opening is calculated during diagnostic activation so 
that this pressure-of-induction-pipe force equivalent value may be maintained even if an engine speed changes for a 
while, accuracy improves from the 1st operation gestalt. 

[0070] Now, although it is a reason of a diagnosis, if the opening of a throttle valve is controlled regardless of an 
accelerator pedal, some sense of incongruity may arise in operability. Then, in advance of a diagnosis of an operation 
gestalt, the diagnosis (diagnosis which does not control throttle-valve opening regardless of an accelerator pedal) by 
equipment is performed conventionally, and only when judged with EGR equipment having failure by front [ this ] 
diagnosis, it may be made to diagnose an operation gestalt. An opportunity to perform to operability the diagnosis (that 
is, the failure judging which changes a throttle valve into a fixed opening maintenance condition with the 1st operation 
gestalt, the failure judging which changes a pressure-of-induction-pipe force equivalent value into a fixed maintenance 
condition with the 2nd operation gestalt) which some sense of incongruity may produce by this can be reduced. 
[0071] Moreover, if the operation time of vehicles is short, it is possible that diagnostic authorization conditions are not 
satisfied from engine starting to an engine shutdown, and cannot diagnose once in 1 trip in this case. So, when 
diagnostic authorization conditions are not satisfied beyond predetermined time (for example, about 10 minutes), it is 
made to perform the failure judging which changes into a fixed maintenance condition the failure judging which 
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changes a throttle valve compulsorily into a fixed opening maintenance condition, and a pressure-of-induction-pipe 
force equivalent value. The opportunity of a diagnosis is surely securable into 1 trip with this. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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